
PLUGS AIRPLANES mm II urn Miln ii i

Tremendous Demands Made on

Them, but They Cnmo

T. o 'ffli Admirably.

With the peacetime fllcttits of the
American airplane drawing-- the focus pf

tlui ipotllBht that Is thrown On the most
..Imilir flint. AC BDUrk UlUSS WCfO

afforded an to dlatlniprtsh

themsolves In comparatively now Held

of achievement during tho year 1919.

These plugs; which are eoasoncu

laurel winners on th road racing
course nnd the automobile speedway,

proved Just as dependable In tho spark-

ing of airplane engines, ns evidenced by

(lis fact that new world's nltltudo
records for trlplanos and seaplanes wero
established during tho past twelve

months by AC equipped aircraft.
In tho realm of tho air, the most not-

able accomplishment In which ACs par-

ticipated was the climb wllh Roland
Itohlfa and tho Curtlss Wasp to tho roof
of tho world, six and one-ha- lf miles
Above the ground, this Intrepid pilot de-

pending on ACs to spark the 400 horse-
power .engine that carried him to a
height of 34,610 feet.

In this flight tho plugs were called
upon to function under tho. greatest of
temperature differences, tho motor's

explosive heat" bolnfr at one
end, while tho' temperature was as low
as 44 degrees below zero at Itohlfs's
highest point of climb. Despite the un-
paralleled soverlty of this test, neither
a miss nor a craexca porcelain was
noted, according fo the pilot

Caleb Urags, who switched Ills allegl
nice from automobile racing to aero
nautlcs after winning the American
Grand rrlzo at Milwaukee In 1812.
added another world's record to tho AC
string when he soared to a height, of
18,300 feet with his seaplane

AC plugs also were used In the Loen
Ing monoplane, which flew from Mitchell
Field to Hog Island, a dlstanco of 101
miles, In. 23 minutes, an average of 180
miles per hour and the fastest official
time ever made by airplane, the trial
being conducted and observed by tho
aeronautical department of tho 'United
States Navy.

In tho sensational transcontinental
air derby) Lieut Alexander Pearson,
Jr., who piloted an AC equipped plane, Is
credited with making the fastest actual
flying tlmo on tho trip from New York
to San Francisco and return, wniie Lieut,
B. W. Maynard, the flying parson
switched to AC plugs on his final hop
from Nebraska to Mlneol'a Field.

Incidentally, AC. spark plugs, together
Kith the Liberty aviation engine, scored
heavily In a sphere of endeavor other
than the air when Miss Detroit III. cap-
tured the gold cup, emblematic of the
American power boat championship, In
the Detroit River regatta, last August

A sister boat. Miss Detroit II- - also
equipped nnd Liberty englned, was run-
ner up to tno winner, while Oar, Jr
took premier honors In tho cabin cruiser
class.

WILLYS .HLLS NEEDS OP H0UE.

Efficient Light Car Answer to
Transportation Call.

"Light weight with power, durability
and road comfort is tho demand of the
day In automobile says
John N. Willys, president of tho Willys
Overland Confpany.

The demand for efficient automobiles
Is greater than ever, In Mr. Wlllys's
opinion. "There Is, he say. "
Increasing need for more Iran .rron,
Railroads all over tho country Ime Wen
hard pressed 'to provide the necessary
facilities. The automobllo must empnle-
ment tho rulli service. Tho. street! car
systems In most .cities are experiencing
the greatest difficulty In maintaining
proper servlco and almost without ox
ce ptlon they havo been compelled to de
mand much higher revenues for their
service. Business Is expanding enor-
mously evarywhere. This Is Its speed
up era. As a result tho automobile has
come into greater use than ever before.
It Is as necessary as tho tel
ephono.

"Tho trend of tho times Is toward
ears, therefore, of greater usefulness and
economy! All of theso demands, as I
seo It point unmistakably to the' day of
tho efficient illght car.

"It was because of the nation's trans
portatton needs and tho particular auto
mobile each community
presents that Overland 4 was conceived,
Tho basic feature of Its construction
was realization or tne raci mat 10 se-

cure big car rfdlng qualities on a small
car wheclbasa a. new spring .suspen
ion was needed, . The result Is that the

new suspension has been provided the
creation of three point suspension, trl
plex springs for Overland 4.
. "But our work did not stop there,
Wo aimed for of design
providing In itself a high quality of
steels and metals, a protected access-
ibility of parts and an assured endur
anco of construction.

WHY LAFAYETTE IS AS EIGHT.

White Says This Type Best Meets
Varying Conditions.

Tho engine that powers the new La,
fayette, which makes its debut at the
Commodore Hotel, Is an eight, and tho
Inner circle, of motordom are Justified
In saying: "I told-yo- so."

For there was an early suspicion
abroad that D. McCall Whlto would se-

'ect aa eight for 'his post-w- car, built
y the Indianapolis company, headed by

Charles W. Nash, In view of the fact
that Mr. whites American fame Is
based primarily on his connection with
the eight cylinder Cadillac, and that lie
Is an ardent advocate of high speed and
flexible motors as well.

"The eight Is tho most difficult of all
engines to design, and there's a world
of satisfaction in doing a difficult thine
ana doing it well, as I liave tried to do,"
said Mr. McCall,

"Moreover, the eight affords more on
portunlty for worth while development
man any other type of cnirlne yet con
eelved. Compared to the four and the
six, it Is still In Its Infancy despite the
meritorious 'performance that has
marked Its Ave years of general servlco.

"Being the simplest multiple of the
our, tne eignt snares with the engine

of half as, many cylinders several ad-
vantages. has, for example, the
snort ana rigid crankshaft of the four.
In the eight of nny given size, however,
the crankshaft Is evon shorter than the
crankshaft of a four of eaual canacltv.

"Compared to the most advanced traa
of four5 the dual valve the eight, can,
oe unsigned to, develop equally as, much
speed and power, wlillo. It possesses
greater flexibility and has considerably
less tenaency to vibrate.

"Because of the shortness of' Its'
crankshaft tho elpht Is the most rigid
type of engine that can be built Shaft
whipping and torsional Vibration can ba

Ittq the minimum. Eight
cylinders, too, are the fewest number
mat win give proper uniformity of
vrquo.

ONEIDA OO.INCHEASES TACTOHY
Ground has .been broken for factory

nulldlnr No. ;3 at the plant of the Oneida
Motor Truck Company. Green Day, Wis.
The present-lill(ltn- r lo will be extended
;?elv" ,he romWiny approximately joo,.
Ho door feet The erection of the addi-
tions! buildings w nude.-.argen- by thtf
freat Increase In Onehfo Mies and theIrx number ..of dealtra.-.tafclna- ; .on. the
Be w Onilda fine, which nav embraces ,!W
ntolene modelf.nns' aB'ettcmc'.fruck andan Ininitrm, tractor. ' '

itsViaiyii'i Ymi

PACKARD 7 PASSENGER BROUGHAM PIERCE

STANDARD CO. IN

BIG EXPANSION

President Cannot Seo Any
Such Thing as "Point of

Saturation." '
Among other lanra additions to es

tabllshcd enterprises accomollslicd this
year by tho automotive parts pooplo
nro- - now factories of the Standard
Farts company. A 300 per cent n
creaso In tho spring production of tho
company's factory at Flint Michigan,
Is provided for by tho erection of a
completely new plant.

Extensive additions havo been made
also at the company's Pontine spring
plant, whero for much of the summer a
largo amount of work was carried on
In tents. . In other divisions, Including
axles, bearings and rims, factories of
tne standard Parts group have for scv
cral months worked at top capacity.

The1 Standard Parts Coninany Is pre
paring, for a still larger production In
all divisions for 1920.

President Christian Qlrl foresees
practically no such thing ns a "point
of saturation'' for the automotive In
dustry, though he docs believe that the
factor of competition In tho trade will
bo crea(er da tlmo goes on. At tho
same ume me opening up ot new terri-
tory', extensive road building, the In-

creased use ot motor cars and trucks In
the everyday Ufo of bbth city and
country, and our rapidly Increasing
population, will, In his opinion, requlro
a greater production man nas yet Dccn
reached to supply the yearly demand.

The diversity of Its products and the
large output of its dozen or moro fac-
tories snablo the Standard Parts
Company to make the unique claim that
its goods will bo In practically every
complete car and truck exhibit staged
In this year's "motor shows.

It simply means this that by reason
of being manufacturers of axles, bear-
ings, springs, rims, tubular parts, forg-lug- s,

and rod assemblies, the Standard
Parts factories contribute at ono point
or other to tho building of ninety per
cent of tho motor cars, trucks nnd
trailers produced In this country. For
somo cars they build axles, for some
springs, and so on. Such well known
trado names Us Stanweld ltlms. Per-
fection Springs, Stan-Pa- r Axles, nnd
Bock Bearings belong In the Standard
Parts group.

Tho company, whose headquarters
aro In Cleveland, is headed by Christian
Olrl, a leading figure In the Siotor and
Accessories Manufacture Association.

6TIITZ IS nCII.T STURDY.

Dttlsnlnr an automobile in that It will
look well, run well and most of all wear
wall la really n taak particularly on tho
wear well fsatur-- ) of this programme. Many
manufacturers des.'cn to "aell well" and
truat to luck for tho remainder. Harry C.
Etuti. well known automobile engineer of
Indlanaoolla. In Dreaentlnr hli new H. C. 8.
Special to publlo view tor the itrat time In
connection with the Mew Yorlt automobile
how alio, announce! his creed that the

real bualneit of a piece of machinery In
to work well and to wear welt. Then, he
declare!, he deilgna beauty nnd simplic-
ity around these .fundamentals. The rnct
that Harry fltuti Is known aa a designer
ot motor cars that "stand up'1 adds much
to the creed In the estimation of the dis-
criminating motorist. The new II. C. 3.
is being shown at the Hotel Astor.

nash rocrt is roivEtircL.
Engineers who designed the new Kaah

Four declare Its perfected valve In head
motor to be unusually powerful and flex
ible, Tne motor also. Because ot its
construction. Is economical of gasolene
consumption and Is quiet.

NEW CASE CABS

Stnrdlneasj Also Characteristic) of
These 1020 Mudeis.

Balance and service aro the fundamen
tal principles of .the new model V line
of Case automobiles that will be on ex-

hibition at the auto show. Tho Caso "all
fenturo caf blends .with distinctive
beauty of design a sturdy power trut
assures dependability.

Back of the Cuso car stands the repu
tation of the J. I. pase Threshing Ma-chl-

Company, for moro than
of a century recognized as a

leader In tho mechanical world. Asso
ciated In tho production of the Caso Six
are twenty-fou- r of the best known and
most responsible names In tho automo-
bile Industry. This combination ot tnlent
backed by the whole weight ot tho Case
reputation guarantees In, the Case a de-gr-

of excellence never before ap-
proached In a motor car at sq moderato
a price.

Lcadlnfr tho Case line nro the couna
and tho sodan, wherein refined elegance
finds its greatest expression. Tho coupe
accommodates four passengers with
plenty of room to bo' comfortable. There
are two Individual seats In addition to
tho full width rear- scats.

With roomy front und, rear seats in
tho sedan and two auxiliary seats which
disappear Intp'the back of the front seat
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ARROW TOURING

this all season car comfortably scats
seven.

The seven passenger touring and four
passenger f.iort models are also on exhi-
bition. Both of thece models carry tho
stnmp of Caso dependability, balance
and artistic design.

BIG STEWART GROWTH.

0e of tho Leaders After Seven
Years.

Nearly eight years of motor truck
bulldlnir from nn lnslsrnflcant beginning
In 1913 to ono of tho world's largest axv

.elusive makers of. motor trucks Is the
record of tho Htowart Siotor Corpora-
tion, Buffalo, manufacturers of Stewart
trucks.

When the first Stewart truck was built
In 1912 there wero 154 truck manu-
facturers In the United States. To-da- y

but thtrty-sl- x of thoso original com-
panies nre in existence.

The remarkablo success Is mainly due
to the Stewart policy of building trucks
of the best quality In large numbers,
Those sold during the first year In
the company's history aro still on duty
and' serving original purchasers.

The enormous growth ot the Stewart
company made larger quarters neces-
sary, and a new nine acre plant was
added to the company's property, which
will make possible a 10,000 truck pro-
duction during 1920.

Food Shortage.

See the Show
View the Jackson

Round out your visit to the
Automobile Show by inspecting

three beautiful models of the
Jackson on display. As dis-

tinctly new standard in moderate
priced sixes the Jackson is the

of the show!

More country produce la vHrted to Sry VorU City on Velle
motor tracks thnn on any other trncke. Hundred of these track
are met on Long Island roada going; to market, showing that the
farmers are motorUlnc their haulace to a remarkable extent In this
section.

i '.

the

I the

their

a

construction, in characteristic
design, the Jackson will delight even those who hero
tofore have found satisfaction in the highest priced

cars. There is trimness tfiat means grace and mod-ismies- s;

there is litheness that breathes the power,

strength and flexibility of the mechanical progress

embodied behind the striking keystone radiator.
Ask for details at the show. '

Jackson Motors Corporation
"Motor Car Builders for Over 16 Yean" .

Jackson1, Michigan.

i

Touring Car, $1885

Sport Caf-T-$15-
00

Sedan.... .$2850.
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Uccauso Every Littlo Sound

Has iv Meaning: of
Its Own.

"Perhaps tho most dellcato problem
that the nmateur automobllo driver has
to deal with Is that of dlntlnculshlnir

! between and locating various engine
knocks," says William II. Stewart Jr.,
president of tho Stewart AutomoblU
School.

"While there aro numerous 'listening'
contrivances on tho accessory market,
experience Is, as always, tho best teach
er, and It will ennbln you to locate nnr
repair tho faulty part before It develops
into serious trouble soma or 'theso scri
ms knocks are vho following :

"The moro experience you havo In
listening to 'engine talk' tho moro ex-

pert you will become In discovering and
telling exactly what Is loose. Each part
not functioning properly lias a peculiar
sound which usually comes in regular
periods relatlvo to tho speed of the en-

gine.,
"A loose connecting rod produces a

sharp bump or a very heavy hollow
sound. To .locato this run tho engine
slowly and cut out the cylinders In turn.
If a rod happenasto bo very loose the
knocks can be delected by revolving the
englno with the hand crank, This trou-
ble Is caused by a loose, scored or burnt
out bearing.

"Tho main benrlng knocks nro readily
located by running tho engine on two
cylinders at a time, one on each oldo of
the crank bearing. A hard bump will
be noticeable throughout the engine, pro-
duced regularly with the firing of the
two cylinders. Such knocks are cnuscd

hby end play In the shaft, looso fitting
Wirings, or scored or burnt out bear
ings. In the latter two Instances tlio
cngtno Will usually eroan when It Is

started cold.
"A loose piston pin Is distinguished

by a sharp metallic knock. It can be
located by using tho 'listening rod'

New Stewart 2,000 Pound Delivery.

Here )s the truck the business world

His wanted, the Stewart 2,000 pound

Delivery. The market has been ready
and waiting. This is a truck nude to
meet a popular demand. It Is not a

passenger car. but designed
from up as a truck, by expert.
truck manufacturers who havo demon-
strated their ability and tho quality nnd
economy of their goods by winning world
leadership In seven years.

This new car travels on five Inch cord
tires and Is Intended for quick delivery
runs to get there and get back, and for
the heavier hauling from depots and
warehouses.

Because good drivers nre rcarce and
high priced, tills new Stcnart Is ntr.de
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The entire energy ot tho entlro plant
of tho Allen Siotor Company at Colum-
bus, Ohio, 'Is concentrated upon the pro-

duction of one chassis modot Upon this
chnsls aro built their regular five pas-

senger1 touring car, three passenger road-

ster nnd one enclosed model, the sedan.
In addition tp the-- standard .finish cars
on Is ono finished' In ivory' and
nickel with wlro wheels, lending "show-Incs- s"

in tho display.
Ths Is the Allen's seventh season.

During, all this period the company has
adhered to the production of a moderate
sized car with a four cylinder power
plunt.

During tne last two years, nuwevui,
Allen, who builds Its own power units.

upon each cylinder and speeding up the

tie quickly. By so doing a double kr.ock
Is heard wnicn is very snnrjj mm wuiwi
might be better termed a rap. These
i,M,o urn rmiRid bv a crooked or a
broken pin, or perhaps a tight or badly
worn member.

A loose crankshaft is seldom enooun
li trlvpn 'n. rattllnz slan com

blued with a thud. In some cases only

the thud Is audible ; in omer cases mo
I........ nt tha hsnrlni-- a will allow the
genrs to slap and rattle. Generally this
trpublo Is very hard to discover, due

to humor them. It has electric starter
and electric lights. It carries out the
Stewart policy of simplicity all useless
parts eliminated. It will prove Its value
In muddy and sandy country, as well as
city streets.

The Stewart one ton delivery truck is
built In both open nnd covered express
models. It Is built on the same principles
as the three nnd a half ton Stewart
only smaller. In addition to electric
starter, electric lights and five Inch cord
tires, please note tho following features:
real truclcrear axle, cast tank radiator,

bumrcr, rebound plate on all four
fprlngs, uprer swings for
rain vision, lower for ventilation, ollless
bushings and few grease cups, com-
pletely equipped at a popular price.

Touring Car
Roadster

most recent Mitchell triumph gives to
THE America the motor car style which

sets a new standard in body building art. Creators

of automobile design have long been working to-

ward the new ideas found in these new models. And

wc predict that the cars of a year or two hence will

follow the styles Mitchell now introduces.

To see these new Mitchell cars is to 'realize that
this great forward stride is the logical development
of design. You will readily realize, that they are
the culmination of many months of effort by master
craftsmen.

Severe ycrtical lines have given way to graceful
slants in radiator, windshield, hood
onft Inrrrr.

ntfninprl
.ni,1J!MM
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crown.
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windshield
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developed nn entirely new motor nnd
made many changes In body lines and
other car details. ,

Tho present car has already estab
llshcd some very creditable performance
records. In hill climbing tests up the
celebrated Unlontown Hill In Pennsyl-
vania the car negotiated tho stiff three
mllo grade on high, breasting the top
at over thirty miles an hour. The rec
ord is matched by only a very few cars.
alt of which aro much larger and of
higher power rating. Engineering data
show that tho Allen motor lias reached
tho very unusual accomplishment of de
veloping maximum power and economy
lover a very wide range, twolve to thirty- -
six miles an hour car speeds,

Tho troublo can be located, however, by
sounding tho gear case and cam shaft
bearings with the listening apparatus.
Tho knocks aro caused by looso bearings,
end play or b.ndly fitting bearings.

"A loose flywheel will produce a ver?
heavy knock at low engine speeds nnd
appear regularly. The knock will change
Its naturo entirely when the engine Is
speeded up, and the vibration of the
shaft will produce a dull chattering
knock. It Is located by disengaging tho
clutch and rocking the flywheel baok
and forth. The trouble Is caused by Im-
proper fitting, looso bolts, broken bolts
or bad keys.

"A looso piston gives a very short
knock similar to valvo slap, tho clear-
ness of It varying with the slzo of the
cylinder and metal used in tho piston.
It can be located very easily by the
use of tho 'listening apparatus' held
against the cllnder wait It Is caused
by a largo bore, small plstdn or ec-

centric member.

STEWART'S RIG FOREIGN TRADE

Track Corporation' Has Represen-

tation In 27 Conntrles,
Motor truck manufacturers theso days

are giving serious thought to the for-
eign end of the truck Industry.

During tho period of the recent world
war truck shipping to foreign lxndB was
more or less a hazardous undertaking,
but slnco the menace has pissed
Into history American made trucks are
again taking their place on the'map in
all parts of the Old World.

"In the a8t majority of cases," says
T. It. Llppard, president of tho Stewart
Motor Corporation of Buffalo, "motor
trucks made In the United States can be
sold In foreign lands at a lower price,
freight and handling Included, than for
eign made trucks. Thl of course Is due
to standardized manufacturing methods
which enable American truck makers to
produce their trucks in great quantities.
A few weeks ago the Stewart factory at
Buffalo shipped 71 Stewart trucks abroad.
SI of them going to Capo Coast Africa,
and 20 to London, England."

At the present time the Stewart Motor
Corporation has distributers In the lead-
ing cities of twenty-seve- n foreign coun
tries.

o

Sedan
Coupe

at the show.
INE

CARS ON TRACKS

Sugar Plantations Equip Cars

With Range "Wheels for
Past Work.

Cuba suffar plantations havo Intro-
duced the "automobile railroad." As
usual, an automobllo dealer Is rcsponim
slblo for tho Innovation, which, Jncl-- ,.

dentally, liaji proved bo thoroughly prac"-ttr-el

nnd economical that it promises W
become general throughout the Island.

The plan consists simply of JaInir
the ordinary railroad track and equip-
ping motor cars with flanged wliccjg.
Brouwer A Co., Dodge Brothers, dealers
In Havana, mado the suggestion to a,
largo sugar grower aftvr studying hlSf
problem of transporting labor over

oxpanso of roadless land s

his plantation. It was ap-
parent to tlio sugar grower for soma..
time that the old fashioned cart and mule,
were no longer In keeping with the mod-,- ,,

em Idea of transportation etflclency, not,,
to speak of the heavy louses annually en- -,

tailed through theso cumbersome methr;
ods. However, tho condition nnd slio ota
the plantation was such that road build-- '.

ing was out of tho question. Conse
quently tho "automobllo railroad" pro-
posal was welcomed with an enthusiasm
that called for immediate action on the.
part of Brouwer & Co.

By tho tlmo tho track was laid d,

Dodge Brothers screen side busIncfH'
car had been equipped with the noces- -'

sary Iron wheels and a oentlnc nrrniwe-.'- -
ment accommodating ten porsons. To'
avoid the necessity of Installing' turn-
tables and other apparatus common td
railroads, the car was also equipped wltfU
a double transmission bv means of
which It Is osslblo to run It backward
as fast ns forward. The entire ar-
rangement was more than satisfying,
wun tne result uini tne idea nas neon
patented by Brouwer & Co. and tho de-
mand for similar care for uso on rail- - '

roads recently constructed or under
construction has become almost general.
At the present tlmo fifty such cars arev
being specially equipped for railroad use.

About the time tho first 'ar was com
pleted, another sugar grower was pre-
paring to begin the operation of a sixty- -'

flvo mile railroad ho had built from IiIh
plantation to Havana, for marketing
purposes. War restrictions, however?.
forestalled his original purpose of using)
steam or electric power and other regu- -

lar railroad equipment He heard about
the Brouwer plan and Immediately In
stalled one of the automobile trains. Hti '

finds that the pulling power Is ample,
that the operation costs are greatly be-

low the figure ho had estimated for tho
other equipment and that tho arranges
ment on tho wholo Is eminently satis-factor- y.

The result Is that he has begun
to lay tracks over his entire plantation
with the Idea of using motor cars pert
mancntly for alt' his work.

In addition to the standard screen
side business car of ton passenger ca.
paclty, the Brouwer company has built
a fourteen and sixteen passenger bus
on lengthened Dodge Brothers chassis
and has coupled to this a standard
truck attachment and a trailer, mak-
ing a combination passenger, baggago
and freight train ot considerable haul-
ing capacity. One of thu largest users
of tho new automobile railroad equip-
ment Is the Ferrocnrrll del Norte,
which has twelve of tlio cars In opera-
tion.

XXPEMKNCE II I! II INI) .VASH.
In deslgnlnc the new Nash Four tha

uaual testa Incidental to the production
of any model' wero supplemented by the
unusual manufacturing experience of (V
W, Nash and of those associated with him'
In the Nash Motors Company.

111)01

Coming Style Anticipated
By New Mitchell Design

The Victory Model chassis the Mitchell sensa-

tion of last year is again a feature of vital impor-

tance. Its great success proved the worth of the
many improvements made. But in the new models
for this year we incorporate additional betterments.
We have also added several refinements and in-

creased mechanical accuracy in manufacture.
The utmost in riding ease is attained by the

famous Mitchell cantilever rear springs. Comfort
and roominess are, as always, outstanding features.

New Mitchell Sixes are experiencing an enthusi-
astic reception. They are proving themselves ex-

ceedingly popular. You, too, will like them. We
invite you to the Mitchell display

WISCONSIN

New York Mitchell MotorCompany
INCORPORATED

Columbus Circle, Facing- South,
New York City.

TELEPHONE COU 8000

nnOOKLYN NETVABK.N.J.
Cran Anto Nile Co. Foley Motor Car to,

1430 Uedfortl At. 37 Vi Ulliuu St.


